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SPECIFICATION 
HEAT SINK CLIP WITH PIVOTING LOCKING PORTIONS 
BACKGROUND OF THE INVENTION 

1. Field of the invention 

[0001] The present invention relates to securing of heat sinks to electronic 
packages, and particularly to a heat sink clip with pivoting locking portions for 
readily and securely retaining a heat sink to an electronic package. 

2. Prior art 

[0002] In order to control heat produced by high-powered computer Central 
Processing Units (CPUs) such as the Pentium IV produced by Intel(R) and the K8 
produced by AMD(R), bigger and heavier heat sinks are becoming increasingly 
necessary. Strong resilient clips are often used to attach these heat sinks onto 
electronic packages. 

[0003] An example of this kind of heat sink clip is shown in FIG. 5. The clip 
is usually integrally formed from a sheet of plastic or steel. The clip comprises a 
main body 100 and an operator 200. The main body 100 comprises a central 
pressing portion 120, and two resilient portions extending outwardly and upwardly 
from opposite sides of the pressing portion 120. A locking portion 140 depends 
from a distal end of one of the resilient portions. A first locking hole 160 is 
defined in the locking portion 140. The operator 200 is pivotably attached to the 
other resilient portion via a slot 220 defined in the operator 200. A second 
locking hole 240 is defined in the operator 200. When the clip is used to press a 



heat sink 300 onto a CPU 400 mounted on a socket 500, the clip is positioned over 
the heat sink 300. The pressing portion 120 is positioned in a channel 320 
defined in a center of the heat sink 300, and the first locking hole 160 loosely 
receives a first corresponding catch 520 formed on the socket 500. The operator 
200 is urged downward, the second locking hole 240 engagingly receives a second 
corresponding catch 520 formed on the socket 500, and the first corresponding 
catch 520 is engaged in the first locking hole 160. 

[0004] However, the clip is relatively rigid. A user must exert considerable 
force to cause the resilient portions to elastically deform, which is cumbersome and 
time-consuming. In addition, a tool must be used to detach the clip from the 
socket 500. It is inconvenient to use a tool, especially within the limited confines 
of a typical computer case. Furthermore, the tool can easily skid off the clip, 
causing damage to adjacent components in the computer case. These difficulties 
slow down the processes of attachment and detachment of the heat sink to and 
from the CPU, and result in inefficiency in mass production facilities. 

[0005] Thus, an improved heat sink clip which overcomes the 

above-mentioned problems is desired. 

BRIEF SUMMARY OF THE INVENTION 

[0006] Accordingly, an object of the present invention is to provide a heat sink 
clip with convenient locking portions for readily and securely attaching a heat sink 
to an electronic package, and for readily detaching the heat sink therefrom. 

[0007] Another object of the present invention is to provide a heat sink clip 
assembly which facilitates manual operation thereof. 

[0008] To achieve the above-mentioned objects, a heat sink clip of the present 
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invention for attaching a heat sink to an electronic package comprises a connecting 
member, two pressing members connecting to the connection member, each of the 
pressing members comprising a pressing portion and two spring portions extending 
from opposite ends of the pressing portion, a first locking portion depending from 
one of the spring portions of each pressing member, two operating members each 
having spaced first and second pivot means, the second pivot means being below 
the first pivot means, the operating members respectively pivotably connected to 
the other one of the spring portions of the pressing members at the second pivot 
means, and two second locking portions respectively pivotably connected to the 
operating members at the first pivot means. When the operating members are 
rotated downwardly, the first and second locking portions are raised, adapted for 
engaging with a retention frame and securing a heat sink to an electronic package. 

[0009] Other objects, advantages and novel features of the present invention 
will be drawn from the following detailed description of a preferred embodiment 
of the present invention together with the attached drawings, in which: 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0010] FIG. 1 is an exploded view of a heat sink clip assembly including a heat 
sink clip in accordance with the present invention; 

[00 1 1 ] FIG. 2 is an enlarged, exploded view of the clip of FIG. 1 ; 

[0012] FIG. 3 is a side elevation, partly assembled view of the heat sink clip 
assembly of FIG. 1, showing the clip in an unlocked position; 

[0013] FIG. 4 is similar to FIG. 3, but showing the heat sink clip assembly 
fully assembled, and the clip in a locked position; and 
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[0014] FIG. 5 is an exploded view of a conventional heat sink clip assembly 
including a heat sink clip. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0015] Referring to FIGS. 1 and 2, a heat sink clip 10 in accordance with the 
present invention is used to press a heat sink 30 onto an electronic package 40 that 
is mounted on a printed circuit board (PCB) 60. 

[0016] The heat sink 30 comprises a base 32, and a plurality of parallel fins 34 
extending upwardly from the base 32. Two steps 36 are defined at opposite sides 
of a top portion of the heat sink 30 respectively. The steps 36 are lower than tops 
of the fins 34. 

[0017] A retention frame 50 is attached to the PCB 60 around the electronic 
package 40. The retention frame 50 is rectangular, and has four arms 51 
extending upwardly from four corners thereof respectively. Four through holes 
52 are respectively defined in the arms 51. For improving a strength and avoiding 
deformation of the PCB 60, a back plate (see FIG. 3) can be employed to support 
the PCB 60. 

[0018] The clip 10 comprises a connecting beam 12, two parallel pressing 
beams 14, two operating members 16, and two second locking portions 18. The 
pressing beams 14 are made of metal. The connecting beam 12, the operating 
members 16 and the second locking portions 18 are all made of plastic. Two slots 
(not labeled) are defined in two ends of the connecting beam 12 respectively, for 
engagingly receiving the pressing beams 14. 

[0019] Each pressing beam 14 comprises a central pressing portion 141, and 
first and second spring portions 142, 143 extending outwardly and upwardly from 



opposite ends of the pressing portion 141 respectively. A first arm 144 depends 
from a distal end of the second spring portion 143. Two first hooks 145 are 
formed inwardly at a bottom end of the first arm 144, for engaging in a 
corresponding through hole 52 of the retention frame 50. An arch-shaped portion 
146 is formed at a distal end of the first spring portion 142. Two parallel tabs 147 
are outwardly formed at opposite side edges of a free end of the arch-shaped 
portion 146 respectively. A first pivot hole 148 is defined in each tab 147. 

[0020] The operating members 16 are parallel to each other, and are integrally 
interconnected by a first crossbeam 162. Each operating member 16 is generally 
L-shaped. A pair of aligned second pivot holes 163 and a pair of aligned third 
pivot holes 164 are defined in one side of the operating member 16. The second 
pivot holes 163 are at an elbow of the operating member 16, for engagement of a 
corresponding second locking portion 18 thereat. The third pivot holes 164 are 
below the second pivot holes 163, and correspond to the first pivot holes 148 of a 
respective pressing beam 14. Each operating member 16 is pivotably attached to 
a respective pressing beam 1 4 by inserting a pivot post 1 65 through the first and 
third pivot holes 148, 164. 

[0021] The second locking portions 18 are parallel to each other, and are 
integrally interconnected by a second crossbeam 182. Two second hooks 184 are 
inwardly formed at bottom ends of the second locking portions 18 respectively, for 
engaging in corresponding holes 52 of the retention frame 50. Top ends of the 
second locking portions 18 are pivotably engaged in the second pivot holes 163 of 
the operating members 16. 

[0022] Referring to FIG. 3, in use, the heat sink 30 is placed onto the electronic 
package 40, and is surrounded by the retention frame 50. The clip 10 is placed 
over the heat sink 30, with the pressing beams 14 resting on the steps 36 of the heat 
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sink 30. The operating members 16 are oriented generally vertically, in respective 
unlocked positions. The first hooks 145 of the pressing beams 14 are loosely 
engaged in the corresponding holes 52 of the retention frame 50. The second 
hooks 184 are loosely received in the corresponding holes 52 of the retention frame 
50. 

[0023] Referring to FIG. 4, the operating members 16 are rotated downwardly 
until they reach respective locked positions. The pressing portions 141 of the 
pressing beams 14 resiliently press the steps 36 of the heat sink 30. The second 
locking portions 18 are pulled upward, so that the first and second hooks 145, 184 
firmly engage in the corresponding holes 52 of the retention frame 50. In this 
locked position, the operating members 16 bear clockwise forces. This ensures 
that the operating members 16 remain stably in position. 

[0024] Removal of the clip 10 is essentially a reverse of the above-described 
procedure. The operating members 16 are rotated upwardly to release the 
engagement between the clip 10 and the retention frame 50. The first and second 
hooks 145, 184 return to their former positions loosely engaged in the 
corresponding holes 52 of the retention frame 50. The clip 10 is then easily 
removed from the heat sink 30. 

[0025] One optimal feature of the invention is to provide a hybrid type clip 
including the pressing beam 14 made form metal and extending in a first direction 
with superior resiliency in the vertical direction, and the connection beam 12, the 
operation member 1 6 and the locking portion 1 8 all made of plastic and extending 
in a second direction perpendicular to said first direction with inferior resiliency 
but superior rigidity. Under this arrangement, such a hybrid type clip provides 
both better resiliency and reliable securement as well as material saving. 

[0026] It is understood that the invention may be embodied in other forms 
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without departing from the spirit thereof. Thus, the present example and 
embodiment are to be considered in all respects as illustrative and not restrictive, 
and the invention is not to be limited to the details given herein. 
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